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INTRODUCTION 
 
 Diarrhoea is defined as the passage of loose or watery stools more 
than three times per day with or without fever or vomiting. Diarrhoea may 
lead to death due to profound dehydration. Acute diarrhoea usually lasts less 
than fourteen days. Diarrhoea is caused by variety of bacterial, viral and 
parasitic agents. (15) 
 
 Diarrhoea is the major cause of morbidity and mortality in children 
under 5 years especially in developing countries like India (1). Poor hygienic 
practices, malnutrition and low socio economic status are major contributing 
factor for exacerbation of illness in developing countries. Diarrhoea is the 
second most common cause of death next to acute respiratory tract infection 
in under 5 children in developing countries (15). 
 
 Diarrhoea is also caused by Escherichia coli, Shigella, Salmonella, 
Vibrio cholerae. Among the 5 types Escherichia coli, Enteropathogenic 
Escherichia coli is the predominant  bacterial agent causing diarrhea in 
under 5 children.(17) 
 
 Among the viral agents, Rota virus is the most common organism 
causing diarrhoea and death in contributing to the major cause of morbidity 
and mortality in children aged less than 2 years in developing countries.    
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 Among the intestinal parasites, Entameoba histolytica, Giardia 
lamblia, Cryptosporidium parvum and other intestinal worms like Ascaris 
lumbricoides also contributes to the major cause of  diarrhoea  and 
malnutrition  in developing countries.(3) 
 
 Among the epidemiological factors,    seasonal   factors like winter 
and rainy seasons favours the spread of diarrhoea among the communities 
leading to epidemic outbreak in population. Lack of safe water supply, poor 
personal hygiene and house- hold hygiene are the important risk factors. (5) 
 
 Diarrhoea spreads from person to person by faeco-oral route through 
contaminated drinking water and food by infectious agents. Dehydration 
due to diarrhoea treated to prevent death (9). Mild dehydration can be 
conservatively managed at home with oral rehydration fluid. Mothers of 
young children in community should be counselled and educated on 
conservative management of diarrhoea at home and need to visit a nearest 
health centre or government hospital. All peripheral health care workers like 
health inspectors and village health nurses should distribute ORS during 
home visit in communities. (17) 
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 Majority of diarrhoeal illness are self   limiting with adequate 
rehydration. Antibiotic treatment is instituted to reduce the frequency of 
diarrhoea and dehydration. So diarrhoeal diseases are preventable and 
treatable by effective measures & management by the  health  system  &   
communities(17)(18) 
 
  
Aims & objectives 
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AIMS AND OBJECTIVES 
 
 To find out the prevalence of acute diarrheal diseases in infants and 
young children between 1 month to 5years due to E.coli, Vibrio, 
Shigella, salmonella . 
 To Study the Antibiotic susceptibility pattern of the isolates to start 
specific antibiotic therapy. 
 To study the Serotype and genotype of the diarheagenic E.coli 
isolates in children with Acute Diarrhoeal Diseases. 
  
Review of literature 
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REVIEW OF LITERATURE 
Definition: 
          Diarrhoea in children is defined as the increase in frequency and 
liquidity of faeces than the usual along with changes in colour and 
consistency of faeces and increase in stool volume more than 200gm per 
day or >10 ml/kg leading to profound loss of water and electrolytes.(16)(17) 
 
 Diarrhoea is usually defined as the increase in stool frequency to 
twice   the  normal  in infants and two or three loose watery stools  per day 
in older elder infants and young children(15). 
 
 Breast fed infants usually have upto ten bowel movements per day. 
Stool may be greenish or yellow in colour, pasty in consistency, appear 
curdy. Non breast fed infants and old children under 5 years have reduced 
bowel movements to three times a day.(15) 
 
 Increase in frequency of Passage watery stool with or without blood 
or mucus is definitely considered as medical emergency and needs proper 
attention (18) 
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EPIDEMIOLOGY (56) 
 Diarrhoeal disease is the second leading cause of death in children 
under five years old. Diarrhoea is preventable and treatable .Diarrhoea kills 
around 525000 children every year in under-5 children.  Globally 1.7   
billion cases of children are affected by acute diarrhoeal disease every year. 
 
 Diarrhoeal disease is a major public health problem in developing 
countries.  Diarrhoeal disease  cause  a major economic burden on 
developing countries in health services.  Throughout the world 15% of 
paediatrics patients admissions in hospitals are due to Acute Diarrhoeal   
Diseases. 
 
 In   India , diarrhoea is the  leading cause of morbidity and mortality 
in Under -5 children next to acute respiratory diseases. Incidence is higher 
in children in the age group between 6 months to 11 months. The National 
Diarrhoeal Control Program has made many schemes and efforts to reduce 
morbidity and mortality in children in our country. Around 8-11 million 
cases are being reported annually in India. 
 
 According to NFHS (National Family Health Survey), the morbidity 
in under -5 children are due to 
 Fever -27% 
 ARI-17% 
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 ADD-13% 
 Malnutrition-43% 
  
National Diarrhoeal Disease Control Program (NDDCP): 
i. Diarrhoeal disease control program started in 1978 
ii. National Oral Rehydration Therapy Program 1985-86 
iii. Integrated Management of Child hood Ilness 1997: 
         IMCI deals with all children in addition to sick children 
 Diarrhoea 
 Pneumonia 
 Measles 
 Health promotion 
 Breast feeding 
 Immunization 
 Vit A &Iron Supplementation 
 
Risk factors :( 15) 
Are categorised based on factors related to  
1) Host   2) Behaviour 3) Environment 
Host Factors: 
                       1) Lack of breast feeding 
                       2) Malnutrition 
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 3) Measles 
4)  Immunosuppression 
 
Behavioural   factors: 
1)  Poor personal hygiene 
2) Drinking   contaminated   water 
3) Improper cooking 
4)  Improper disposal of faeces 
5)  No hand washing before eating food 
 6) Improper cleaning of  feeding bottles 
 
Environmental   Factors: 
1) Seasonal factors 
In Temperate areas: 
Bacterial diarrhoea occurs in summer & Rota (viral) diarrhoea occurs 
in winter 
 
In Tropical areas: 
 Viral diarrhoea   occurs throughout the year and peaks at    winter   
and bacterial diarrhoea occurs during rainy season 
 
2)  Overcrowding  favours  spread of diarrhoea 
                       
                    
9 
 
TYPES OF DIARRHOEA :( 15) 
Diarrhoea is classified based on 
1) Duration 
2) Clinical types 
3) Infectious diarrhoea 
4) Non infectious diarrhoea 
                                     
Depending on duration, diarrhoea is classified as 
 1) Acute              2) chronic                      3) Persistent 
 
Acute diarrhoea: 
          Acute diarrhoea last for less than two weeks 
 
Chronic diarrhoea: 
              Chronic diarrhoea last   more than four weeks 
 
Persistent Diarrhoea: 
               Persistent diarrhoea lasts between two to four weeks. 
 
BASED ON CLINICAL TYPES :( 19) 
They are classified as 
1) Acute Watery Diarrhoea 
2)  Acute   Bloody Diarrhoea 
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Acute Watery Diarrhoea: 
 Sudden and recent onset presents within 2 days with symptoms of 
passage of watery stools, usually of viral or bacterial origin, for example 
Rota virus and Vibrio cholerae, if not identified and treated properly results 
in death  due  to dehydration. 
 
Acute Bloody Diarrhoea: 
 This is characterised by passage of blood and mucus in stool due to 
the invasion of colonic mucosa by the organism.  Example: - Shigella, 
Entamoeba histolytica. They cause complications like sepsis, malnutrition 
and haemolytic uremic syndrome. 
 
BASED ON INFECTIOUS AGENTS :( 18) 
Diarrhoea is classified as 
1) VIRAL 
2) BACTERIAL   
3) PROTOZOAL 
 
Viral agents: 
 Contributes major cause of infectious diarrhoea in children less than 
five years. Common symptoms include watery diarrhoea with or without 
fever, nausea, and vomiting, abdominal pain. Self limiting lasts for a week. 
Viruses causing diarrhoea are 
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1) Rota virus 
2) Noro virus   
3) Astro virus   
4) Adeno virus 
 
Pathogenesis :(12) 
 They multiply in the villus epithelial cells of the small bowel, causing 
destruction of the villus and replacement with immature secretary crypt like 
cells. 
 
Rota virus: 
 Rota virus is the most common organism causing infectious diarrhoea 
in under 5 children particularly children aged less than two years in 
developing countries like India. It causes increased frequency of bowel 
movements upto twenty times per day leading to profound dehydration and 
hospitalisation. Diarrhoea is self limiting and it subsides within a week. 
 
Clinical Feature Of   Rota Virus Diarrhoea: 
 Insidious Onset 
 Prodromal symptoms, including fever, cough, vomiting 
 Watery or semisolid diarrhoea-greenish or yellowish in color 
 Mild to moderate dehydration 
 Fever of moderate grade 
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Noro virus: 
 Noro virus is the most common agent causing epidemic outbreaks of 
diarrhoea in children, spreads by faeco- oral route by contaminated food and 
water, fomites, unhygienic practices etc.Diarrhoea is self limiting within 3 
week  
 
Adeno virus: 
              Signs and symptoms are same as Rota virus 
 
Astro virus: 
             Diarrhoea is self limiting, subsides within a week 
 
Bacterial causes: 
 Second most common cause of infectious diarrhoea including 
children. Common symptoms are blood in stools, abdominal pain with or 
without fever and vomiting. Diarrhoea is usually self limiting and doesn’t 
need antibiotics. Various bacterial agents causing diarrhoea are 
1) Escherichia coli 
2) Campylobacter 
3) Shigella 
4) Salmonella 
5) Vibrio cholerae 
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Pathogenesis (12) 
      I)   By Toxin production: 
Vibrio cholerae, 
Non cholera vibrios 
Salmonella species 
Enterotoxigenic E.coli 
Shigella dysenteriae type 1 
Campylobacter jejuni 
 
Shigella species 
Enterohemorrhagic E.coli 
 
II) By Mucosal Adhesion: 
                             -  Entero pathogenic E.coli 
                             -  Entero hemorrhagic E.coli 
 
III) By Mucosal invasion: 
   - Shigella species 
   -  Entero invasive E.coli 
   -  Campylobacter jejuni 
       
  
By Entero toxin production 
By Cytotoxin   production 
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Escherichia coli:  (12)(11) 
 Escherichia coli are a gram negative, facultative anaerobic bacilli 
lives as a commensals in the intestine of man, can cause diarrhoea with 
passage of blood.  
 
There are five types of E.coli   
1) Enteropathogenic E.coli 
2) Enterohemorrhagic E.coli 
3) Enterotoxigenic E.coli 
4) Enteroinvasive E.coli 
5) Enteroaggregative E.coli 
 
CLINICAL FEATURE OF E.coli DIARRHOEA (16) (18) 
 Watery stools 
 Vomiting is common 
 Dehydration  moderate to severe 
 Fever-often of  moderate grade 
 Mild abdominal pain 
 
Enteropathogenic E.coli: 
 It is the most common cause of diarrhoea in children under five years. 
It spreads by faeco- oral route .It adhere to epithelium of intestine by EAF 
i.e. Epithelial Cell Adherence Factor, followed by destruction of epithelium 
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and bloody diarrhoea. But   neither they produce toxin nor invasive. They 
cause sporadic cases and occasionally outbreak of epidemics. Identified by 
serotyping    with monovalent  and polyvalent antisera. Commonest  
O  serotypes  are  18,26,44,55,86,111,114,11,125,126,127,128,142. EPEC 
strains can also  be  identified by  bfpA  (Bundle forming  Pilus gene), eae  
(E.coli attaching and effacing ) and  EAF(EPEC adherence  factor) gene 
probes. Adhesins can also be demonstrated in HeLa and Hep-2   cell assays. 
 
Enterohemorrhagic E.coli: 
           Commonest serotype O157:H7.They produce toxin called   
verocytotoxin or shiga like toxin. They cause bloody diarrhoea and 
haemolytic uremic syndrome. They are identified by   cytoxic effect on 
verocells and serotyping by monovalent antisera O 157:H7.HUS occurs 
most commonly in children manifested by bloody diarrhoea, renal failure, 
thrombocytopenia and renal failure. They do not ferment sorbitol or   
rhamnose. They can   identified as pale non –lactose fermenting colonies in 
Mac Conkey Agar plate supplemented with sorbitol instead of lactose. 
Verocytotoxin   production   can be identified by DNA hybridization, tissue 
culture and phage typing. 
 
Enterotoxigenic E.coli: 
 They cause   traveller’s diarrhoea. They  produce  enterotoxins  called 
heat labile (LT) and stable toxins(ST).These toxins activate adenyl 
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cyclase,increase cAMP levels and increase levels of chloride ions and water  
causing watery diarrhoea.  Transmitted by faeco- oral route.  They cause 
Traveller’s diarrhoea. Diagnosis is made by demonstration of toxin 
production by in vivo and in vitro tests. Toxins can also be identified by 
latex particle agglutination tests and enzyme immune assays. They can also 
be identified by typing with specific antisera. Commonest O serogroups   
are 6, 8, 15, 25, 27, 63, 78, 115, 148, 153, and 159. 
 
Enteroaggregative E.coli: 
 They cause persistent & acute diarrhoea, transmitted by faeco-oral 
route. It adheres to the Hep-2 cells, organism layered over like brick one 
over another.     Pathogenesis is mediated by adhesive fimbria and Entero 
aggregative heat stable Entero toxin (EAST). 
 
Entero invasive E.coli: 
 They invade the epithelial cell of the intestine and spread from cell to 
cell .They cause diarrhoea with   blood   and mucus. They are transmitted 
through faeco-oral route. They are identified by sereny’s test i.e.  
inoculation of the suspension of bacteria into the eyes of guinea pigs cause  
conjunctivitis  and serotyping with polyvalent and monovalent antisera. 
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Campylobacter: 
 Most common bacteria causing diarrhoea in children transmitted by 
faeco oral route. They cause diarrhoea with fever and abdominal cramps. 
They are transmitted by faeco -oral route. 
 
Shigella: 
             Shigella is a non –motile gram negative bacilli. They are transmitted 
by faeco oral route. Antibiotics reduce the diarrhoeal frequency. 
Pathogenesis is cyto toxin mediated. They are transmitted from person to 
person by faeco-oral route. The major serotypes of Shigella that cause 
diarrhoea are: 
 Dysenteriae type 1 or Shigella shiga 
 Shigella flexneri 
 Shigella sonnei 
 Shigella boydii 
 
CLINICAL FEATURE:  SHIGELLOSIS (15) (17) 
 Frequent passage of scanty amount of stools, mostly mixed with 
blood and mucus 
 Moderate to high grade fever 
 Severe abdominal cramps 
 Tenesmus-pain around anus during defecation 
 Usually no dehydration 
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COMPLICATIONS OF DYSENTRY (15) 
 Electrolyte imbalances 
 Convulsions 
 Haemolytic uremic syndrome 
 Leukemoid reaction 
 Toxic mega colon 
 Protein losing enteropathy 
 Arthritis 
 Perforation 
 
Salmonella species: 
 They also transmitted by faeco oral route. Symptoms include fever, 
diarrhoea, abdominal cramps.  The diarrhoea is self limiting lasts for 3-7 
days. Typhoidal salmonella like Salmonella enterica sub species typhi and 
para typhi A & B cause intestinal infections. They cause penetrating lesions 
in the intestine and spread to mesenteric lymph nodes to reach the blood 
stream .Inflammatory response mediates release of prostaglandins, 
stimulating cAMP and active fluid secretion with loose diarrhoeal stools; in 
late stage of disease epithelial cell destruction occurs.  Non –typhoidal 
salmonella like S.typhimurium, S.enteritidis and also include S.javiana, 
S.newport, S.heidelberg, S.choleraesuis and S.dublin. Spread by 
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contaminated food characterised by nausea, vomiting, diarrhoea and 
abdominal cramps. Non typhoidal salmonella gastro enteritis is common in 
developing and developed countries. Treatment is mainly supportive; 
antibiotics are needed only for Salmonella Typhi and paratyphi A &B 
infections and in extra intestinal manifestations. 
 
Vibrio cholerae: 
           They are short, straight or curved, motile, facultative anaerobe   , 
non-sporing gram negative bacilli. Many strains  require  2-3%  NaCl  for  
growth  and they are inhabitants of aquatic environment. There are 35 
Vibrio species among them 12 species are known to cause human 
infections. Most frequently isolated species are V.cholerae, 
V.parahemolyticus, V.vulnificus, V.mimicus and V.alginolyticus. 
 
 Among V.cholerae about 139 O serogroups are identified.O1 
serogroups is associated with epidemic outbreaks of cholera. O1 is divided 
into 2 biotypes as Classical and ElTor. Classical and ElTor is further 
subdivided into three sero types Ogawa, Inaba, Hikojiama based on typing 
with specific antisera. O 139 sero group is also associated with cholera 
epidemics. O2-O138 Serogroups are called non cholera vibrios as they are 
not associated with epidemic outbreaks 
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 They are transmitted by faeco- oral route, causing epidemic outbreak 
of diarrhoea in the communities. They produce enter toxins causing watery 
diarrhoea by adenyl cyclase and increase cAMP and inhibits absorption of 
sodium and chloride from villus cells and increases secretion of chloride 
ions leading to watery diarrhoea. Diarrhoea is self limiting but causes death 
due to profound dehydration. Antibiotics are needed to decrease and 
eliminate the bacterial load and to hasten the recovery. 
 
CLINICAL FEATURE: CHOLERA (15) (20) 
 Rice watery stool 
 Marked dehydration 
 Projectile vomiting 
 No fever or abdominal pain 
 Muscle cramps 
 Hypovolemic shock 
 Scanty urine 
 
COMPLICATIONS OF WATERY DIARRHOEA: 
 Dehydration 
 Electrolyte imbalances 
 Tetany 
 Convulsions 
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 Hypoglycemia 
 Renal failure 
 
Protozoan Parasites:   
 Entamoeba histolytica causes mucosal invasion, ulceration &abscess 
of gut and diarrhoea. Giardia lamblia and Cryptosporidium cause disruption 
of vili and diarrhoea, doesn’t invade the gut. 
 
CLINICAL FEATURE: AMEBIASIS (18) 
 Offensive and bulky stools containing mostly mucus and sometimes 
blood 
 Lower abdominal cramp 
 Mild grade fever 
 No dehydration 
 
Non Infectious Diarrhoea (19) 
Non infectious diarrhoea is uncommon in children  
1) Ulcerative Colitis 
2) Crohn’s disease 
3) VIPoma 
4)  Malabsorbtion Syndromes 
5) Metabolic disease 
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 Hyperthyroidism 
 Diabetes mellitus 
 Pancreatic insufficiency 
6) Food allergy 
 Lactose intolerance 
7) Antibiotics 
 8) Irritable Bowel syndrome 
 
SYMPTOMS AND SIGNS OF DEHYDRATION (17)(19) 
 Altered  sensorium- irritable, drowsy or unconscious 
 Sunken Fontanelle –in infants 
 Sunken Eyes and Cheeks and abdomen 
 Decreased or no tears 
 Skin turgor- 
 
1) Skin goes back to normal immediately in  well hydrated children 
2) Goes back to normal in less than2seconds 
3) Goes back to normal in greater than 2 seconds 
- Dry tongue or Dry skin 
- Drinking  eagerly or unable to drink  
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ASSESMENT OF DEHYDRATION :( 19) 
Dehydration is classified into 
1) Mild dehydration 2)Moderate dehydration 3)Severe dehydration. 
 
Mild Dehydration: 
 Child is conscious, skin elasticity is normal and drinks or takes feeds 
normally, eyes and abdomen are not sunken. Anterior Fontanelle is normal. 
 
Moderate Dehydration: 
- Eyes and abdomen will be sunken 
- Irritability 
- Skin pinch goes back to normal in less than two seconds 
- Thirsty drinks aggressively 
 - Anterior Fontanelle is depressed 
 
Severe Dehydration: 
- Child is drowsy or un conscious 
- Skin pinch goes back very slowly takes more than two seconds 
- Unable to take feeds 
- Eyes and abdomen will be sunken 
- Anterior Fontanelle is markedly depressed 
 
 The child may go for shock and death in severe dehydration. It is an 
medical emergency and should be treated promptly. 
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MANAGEMENT OF DIARROHEA (17) (18)(19) 
1) Rehydration 
2) Zinc supplementation 
3) Antibiotics and Ant motility agents 
 
REHYDRATION: 
 Plan according to the degree of dehydration 
 
MILD DEHYDRATION: 
 PLAN A for mild dehydration 
 
Additional fluid: 
 Replacement of fluid losses by   additional oral fluids 50ml/kg after 
every frequent passage of motion. Mild dehydration can be managed at 
home. The recommended fluids are 
 
1) Oral rehydration solution - upto 2 yrs-50 to 100ml/kg 
     - above 2 yrs 100to 200ml/kg 
2) Rice kanji 
3) Tender Coconut water 
4) Butter milk 
5) Plain water 
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Fluids that should not be given: 
1) Carbonated beverages 
2) Glucose solution 
3) Coffee 
4) Tea 
5) Lassi with sugar 
6) Fruit juices with sugar 
 
WHO COMPOSITION OF ORS: 
INGREDIENT AMOUNT(g/litre) 
Sodium chloride 3.5 
Trisodium citrate or Sodium 
bicarbonate 2.9 or 2.5 
Potassium chloride 1.5 
Glucose 20.0 
 
 ORS increases the absorption of salt and water from the GIT, and is 
capable of correcting Electrolyte deficiencies and as a result death can be 
prevented due to dehydration by administration of ORS. 
 
 But ORS would not decrease the volume and frequency of loose 
stools. 
 
 The administration of Tri sodium citrate instead of sodium 
bicarbonate has made the product stable and reduces the stool output due to 
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direct effect of Tri sodium citrate on absorption of sodium and water from 
the intestine. 
 
If the baby develops 
1) Puffiness in eyes – Denotes over hydration, stop ORS, shift to breast 
feeding or plain water. 
2) Vomiting- wait for some time and then continue ORS or administer by 
nasogastric tube. 
 
Preparation of ORS solution: 
 One pocket should be mixed in 1 litre of clean, boiled drinking water. 
Recently, reduced Osmolarity ORS used to avoid adverse effect of hyper 
tonicity by reducing concentration of glucose and sodium chloride in the 
solution to245mOsmol/l. This reduced Osmolarity 245mOsmol appears to 
be effective and safe in children with diarrhoea due to cholera. Decreasing 
the Osmolarity of ORS 75mOsmol/l   is effective in children with non 
cholera diarrhoea 
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COMPOSITION OF REDUCED OSMOLARITY OF ORS: 
REDUCED  OSMOLARITY  
ORS Grams/litre 
Sodium chloride 2.6 
Glucose, anhydrous 13.5 
Potassium chloride 1.5 
Trisodium citrate, dihydrate 2.9 
Total weight 20.5 
  
REDUCED  OSMOLARITY  ORS mmol/litre 
Sodium 75 
Chloride 65 
Glucose, anhydrous 75 
Potassium 20 
Citrate 10 
Total  Osmolarity 245 mmol/litre 
 
ROUTINE FEEDING SHOULD BE CONTINUED: 
 Exclusively breast fed children should be continued breast feeding 
and should be breast fed additionally after every passage of stool. 
 
 Older infants can be given homemade fluids in addition to routine 
breast feeding. 
 
 Toddlers and children can be given routine food prepared at home in 
addition to supplementary oral fluids. 
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ZINC SUPPLEMENT: 
 Zinc Supplement improves the absorption and reduce the reduces the 
stool volume and frequency. 
 Recommended for 14 days-  < 2 years of age-10 mg tablet 
                                       > 2 years of age-20mg tablet 
 
INSTRUCT TO THE MOTHER: 
 Mother should be instructed to come to nearest hospital or health 
center if there is    
1) No improvement in frequency of stools  
2) Passage of blood in stool 
3) Child  becoming drowsy &not able to take feeds  
4) Continuous vomiting  
5) High fever 
 
MODERATE DEHYDRATION: 
PLAN B recommended for moderate dehydration: 
 Managed better at HEALTH SUB CENTER by village health nurse 
or health inspector 
 
ACTIVE MANAGEMENT with ORS: 
 50 to 100ml/kg   for children less than 2yearsand 100-200 ml/kg for 
children more than 2 years 
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 75ml/kg of body weight should be given within 4 hours, if the child 
doesn’t improve after 4 hours refer to primary health center or tertiary care 
hospital for further management, feeding should be continued with ORS 
during transport 
 
SEVERE DEHYDRATION: 
PLAN C for severe dehydration 
 Intravenous fluids or intraosseous route should be started as early as 
possible. RINGER LACTATE along with 5% Dextrose is the IV solution of 
first priority or 1/2NS along with 5% dextrose.5%Dextrose should not be 
given alone 
 
100ml/kg should be given by intravenous route. 
CHILD  AGE 30ml/kg 70ml/kg 
<2YEARS Should be given within 1st one hour 
Should be given within 
next 5 hours 
>2YEARS Should be given within 1st  half an hour 
Should be given within 
next 2and half hour 
 
 Monitoring of vital signs done every 5 min i.e. pulse and blood 
pressure. Hydration status can be assessed after an hour. 
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 If improvement found RINGER LACTATE can be given 15ml/kg for 
another one hour OR give ORS 5-10ml/kg/hour or by Ryle’s tube for ten 
hours. 
 
 If no improvement found manage the child as a case of septic shock. 
 
ANTIBIOTICS (19) 
Antibiotics are recommended for 
 1) cholera 2) Shigella dysentery 3) Salmonella gastroenteritis  
4) Protozoal parasitic infections  
            
CHOLERA: 
 Tetracycline50mg/kg in4 divided doses for 3 days, Doxycycline 
6mg/kg single dose, Cotrimoxazole 
 
SHIGELLA DYSENTRY: 
 Ciprofloxacin 15mg/kg, Cotrimoxazole, Nalidixic acid, Ceftriaxone 
 
SALMONELLA GASTROENTERITIS: 
 Ampicilin, third generation Cephalosporins and  Quinolones 
 
GIARDIASIS: 
 Metronidazole 15mg/kg for 7 days, Tinidazole 50 mg/kg single dose, 
Furozolidone 6-9mg/kg for 10 days 
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ENTAMOEBA HISTOLYTICA: 
 Metronidazole 30mg /kg for 10 days,Tinidazole 50mg/kg for 
3days,Diloxanide furate 20mg/kg for 10 days with Dihydroemetine 1-1.5 
mg/kg for three to five days 
 
 Ant motility drugs like Loperamide, Diphenoxylate HCL are not 
recommended in children as it may cause abdominal distension and 
paralytic illeus. 
 
 Antiemetic like Metaclopromide and Domperidone also not 
recommended as it may cause drowsiness and neurological   complications 
and most of the vomiting stops with rehydration and correction of acidosis 
 
PREVENTION (17) (19) 
 The following practices should be counselled and educated by the health 
care workers to communities 
1) Advantages of exclusively breast feeding 
2) Preparation of clean weaning food 
3) Washing hands with soap and water before taking food 
4) Importance of usage of toilets and keeping it clean 
5) Drinking boiled water 
6) Immunisation against measles and rota virus 
7) Vit A prophylaxis 
8) Locally available nutritious food including grains 
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VACCINES: 
 An oral cholera vaccine is available, which gives immunity to 60% of 
those taken vaccine and this immunity lasts only for few months. Two types 
of oral cholera vaccine are available. 
 1) Dukoral (WC-Rbs)     2) Sanchol and Morcvax  
 
1)  Dukoral  (WC-Rbs)  : 
 Dukoral is a monovalent vaccine, formalin and heat killed whole cells 
of VIBRIO CHOLERAE O 1(classical and ELTOR) and a recombinant toxin 
B subunit. Vaccine is available in sachet along with sodium bicarbonate as 
buffer. Sodium neutralises the effect of gastric acidity. Vaccine is mixed in 
150ml of water for children >5 yrs and in 75ml of water in children of 2-5 
yrs. This vaccine is not recommended in children <2yrs. 
 
 For children >5 yrs  2 doses at an interval of  7 days apart given and 
in children between 2-5 yrs 3 doses at an interval of 7 days, but this interval 
should not be more than 6 weeks. Eating 1hr before and after vaccination  
should be avoided. 
 
 A  booster dose is recommended  within 2 yrs of  children aged >5 
yrs and booster dose every 6 months after vaccination in children aged 
between 2-5 yrs.     
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SANCHOL AND MORCVAX: 
 This vaccine contains O1 and O139 serogroups. Liquid formulations 
are available given 14 days apart for individuals greater  than 1 year. 
Sodium carbonate is not added as buffer as this doesn’t contain toxin B 
subunit. Booster dose must be given after 2 yrs. 
 
No vaccines are available against shigellosis 
WHO recommends two live attenuated oral vaccines in use since 2006. 
1) Rota Rix vaccine 2) Rota Teq  vaccine 
 
Rota Rix Vaccine: 
          It is a live attenuated oral vaccine. It is given in 2 doses, 1st dose at 6 
to 10 weeks and 2nd dose after 4 weeks. Not recommended before 6 weeks 
and after 12 weeks 
 
Rota Teq Vaccine: 
 It is also a live attenuated pentavalent oral vaccine given in three 
dosed 1st dose at 2 months of age, 2nd dose at 4 months of age, 3rd dose at 6 
months of age. 
  
Materials & methods 
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MATERIALS AND METHODS 
STUDY  PERIOD : 
 The study was conducted from period of APRIL 2016 to MARCH 
2017. 
 
STUDY POPULATION: 
 The study was conducted in young children between 1month to 5 
years who were admitted for acute diarrheal diseases at Institute Of Child 
Health, Egmore, Chennai. 
 
SAMPLE SIZE:  150 
 
SAMPLES COLLECTED: 
              Stool samples from children with Acute Diarrhoeal Diseases. 
 
ETHICAL CONSIDERATION:  
 All patients satisfying the following inclusion criteria were 
documented, and taken up for the study after obtaining informed written 
consent in both regional language and English. This study was reviewed by 
Institutional Ethical Committee and approved with clearance number. All 
data were handled confidentially and anonymously 
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STATISTICAL ANALYSIS: 
                Statistical analysis done by SPSS Software 17, to find out the 
difference between the  groups using Chi-Square method. 
 
INCLUSION CRITERIA: 
1) Only Infants and young children upto 5years 
2) Children presenting with acute diarrhoea upto 15 days duration 
 
EXCLUSION CRITERIA: 
 1)  Children > 5 years of age. 
 2)  Children having Diarrhoea of more than 15 days duration 
 
METHODOLOGY: 
Sample collection: 
 Stool samples were collected preferably by the mother of the child in 
a sterile screw capped container with the scoop in the lid and handed over to 
the medical attendant to the investigator; following instructions were given 
to the mother regarding collection of sample 
 
 Mothers were given the sterile container with scoop labelled name, ip 
no, date of collection of sample 
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INSTRUCTIONS: 
1) Wash the hands with soap and water 
2) Remove the baby’s undergarment or napkin and put it flat on the bed 
or floor 
3) Open the lid of the sterile  container, take   scoop   full of faeces 
superficially from the nappy  
4) Replace  the   scoop with faeces into the container and screw cap the 
lid tightly. 
 
The samples were transported immediately to the  microbiology laboratory . 
 
Macroscopic Examination: 
 The samples were examined  macroscopically, for  the colour whether 
green, yellow,  black, or  brown, the  presence  of blood or mucus  in stools, 
consistency watery or semisolid , were noted 
 
Microscopic Examination 
          The   Stool   samples were subjected to microscopic examination: 
                              -    hanging drop method 
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Hanging Drop Preparation: 
 Hanging drop preparation was done to identify the organism based on   
motility. Ex:-Vibrio cholerae had a characteristic darting motility. 
 
Procedure: 
1) The watery stool sample was placed over the middle of cover slip 
2) Paraffin wax was applied at corners of cover slip and sticks to the 
slide. 
3) A slide with  center  depression  was inverted over the cover slip and  
inverted  the slide ,so that the cover slip comes  to the top,the drop 
will be hanging from the cover slip.  
 
BACTERIAL CULTURE 
ENRICHMENT BROTH  
 Enrichment broth contains specific nutrients for some specific 
bacterial pathogens among the mixed polymicro bial   flora containing 
commensals. 
 
 A loopful of faecal sample was taken from the container and 
inoculated into the enrichment broth and incubated for 6-12 hours. 
 
- Alkaline peptone water was used for isolation of   Vibrio cholerae. 
- Selenite F broth was used for isolation of   Shigella and salmonella 
- Gram negative broth was  used for isolation of  Shigella 
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CULTURE MEDIA: 
 After incubating in enrichment broth, then streaking was done on 
differential  medium and  selective media. 
 
 Differential medium was Mac Conkey agar to differentiate organisms 
based on their ability to ferment lactose as lactose fermenting and non 
lactose fermenting colonies. Lactose fermenting enteric pathogens was 
Escherichia coli &lactose non fermenting enteric pathogens were Shigella or 
Salmonella. 
 
Selective media 
1) Thiosulphate Citrate Bile Salt Sucrose Agar (TCBS)-Selective and 
differential media for Vibrio species. 
2) Deoxycholate citrate agar (DCA)-selective and differential media for 
isolation of Shigella and salmonella species. 
3) Xylose Lysine Deoxycholate Citrate Agar (XLD)- for isolation of 
Shigella and salmonella Spp. 
4)  Sorbitol Mac Conkey Agar:  Selective and differential medium for 
Escherichia species .Entero invasive and Enterohemorrhagic 
Escherichia coli would not ferment sorbitol and appear as pale 
colonies. 
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COLONY MORPHOLOGY: 
 After 16-18 hrs incubation, characteristic morphology of colonies 
were observed, Escherichia coli produces flat, pink coloured colonies on 
Macconkey agar and Shigella and Salmonella produces pale non lactose 
fermenting colonies. 
 
 Shigella in Deoxycholate citrate agar appears as pale non lactose 
fermenting colonies and red colonies without black center in Xylose Lysine 
Deoxycholate Citrate Agar. 
 
 Salmonella in Deoxycholate Citrate Agar produces non lactose 
fermenting colonies  with  black  center and in Xylose Lysine Deoxycholate 
Citrate Agar red colonies with black center was produced 
 
 Vibrio cholerae in Thiosulphate Citrate Bile salt Sucrose Agar 
produces yellow coloured colonies 
 
 The isolated colonies were identified by gram stain and biochemical 
parameters. 
 
Triple Sugar Iron  Agar: 
 This is a composite  medium is used for the identification of  gram 
negative organisms based on their ability to ferment glucose, lactose, 
sucrose to produce acid, gas and H2S. 
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A colony picked in straight wire and inoculated as stab culture in the butt, 
and as stroke culture in slant and incubated at 37C for 16-18 hrs. 
 Escherichia coli produces acid slant /acid butt, gas+, H2S-ve 
 Vibrio cholera produces acid slant/acid butt, no gas, no H2S 
 Shigella produces alkaline slant/acid butt, no gas, no H2S 
 Salmonella typhi produces alkaline slant/acid butt, no gas, H2S 
produced. 
 Salmonella paratyphi A produces alkaline slant/acid butt, gas +, no 
H2S 
 Salmonella paratyphi B produces alkaline slant/acid butt. Gas +, 
abundant H2S 
 
GRAM STAIN: 
 Gram staining procedure was introduced by Danish physician Hans 
Christian Gram in 1884. It is a differential staining that distinguishes 
bacteria into two broad groups based on differences in cell wall composition 
as GRAM POSITIVE and GRAM NEGATIVE bacteria. 
 
Principle: 
 Gram positive bacteria has cell wall containing thick peptidoglycan 
layer resist  decolourisation with strong mineral acids like acetone or 
ethanol and retain the primary stain, appears purple. But gram negative 
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bacterial cell wall has a lipopolysacharide layer and thin peptidoglycan 
layer, appear leaky after adding decolouriser & primary stain iodine 
complex comes out and it takes counter stain and appears pink. 
 
 Smear was prepared from the colony and stained by Gram’s Method 
and bacterial isolates were identified based on gram reaction. 
 
BIOCHEMICAL TESTS : 
 Catalase test and oxidase test was  done in colonies grown in nutrient 
agar as it is the ideal medium and the colonies were taken with wooden 
stick. 
 
Catalase Test: 
 A drop of  3%hydrogen peroxide  was taken on a slide and  the 
colonies were emulsified ,an effervescence was  produced  due to   presence 
of  Catalase enzymes in the organism splits H2O2 into H2O and nascent 
oxygen. 
 
 This test is positive in all Enterobacteriaceae and vibrionaceae 
 
Oxidase Test: 
 Cytochrome oxidase enzyme present in the bacteria catalyses 
oxidation of reduced Cytochrome by atmospheric oxygen. 
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Procedure: 
 A freshly prepared filter paper soaked in Oxidase reagent i.e.  1% 
tetra methyl paraphenylene diamine di hydro chloride. A Colony picked up 
in wooden stick was streaked on this filter paper, turns deep purple within 
10 seconds due to oxidation of dye forms a purple coloured compound  
indophenol blue 
 
Oxidase test is positive in Vibrio cholerae. 
Biochemical tests   done in all gram negative bacilli  
1) Indole Test 
2) Methyl Red Test 
3) Voges Proskauer Test 
3) Citrate Test 
4) Urease test 
 
Indole Test: 
 Certain bacteria produces tryptophanase enzyme that converts 
tryptophan in the medium to form indole. 
 
Procedure: 
 An overnight peptone water culture was taken and 2-3 drops of 
Kovac’s reagent, i,e ,para-dimethyl amino benzaldehyde was added. This 
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reagent combines with indole to form a red coloured ring at the surface of 
broth. 
 
Indole test : 
 Positive in Escherichia coli, Vibrio cholera, 
 Negative in Shigella and  salmonella. 
 
METHYL RED TEST: 
Principle: 
 This test is done for identification of production of  sufficient amount 
of strong acids and  maintenance  of low PH even after prolonged period of 
incubation  by the organism. 
 
Procedure: 
 The test organism was inoculated in the glucose phosphate broth and 
incubated at 37c for 2to 3 days. At the end of the time ,  5 drops of methyl 
red was added directly to the broth 
 
Interpretation: 
 Positive reaction: formation of red colour at the surface of broth. 
 Negative reaction: Yellow colour at the   surface of broth. 
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VOGES-PROSKAUER TEST: 
 This reaction is done in glucose phosphate broth.  Certain   bacteria 
produce acetoin  (acetyl methyl carbinol) as a end product of glucose 
fermentation. In the presence of 40%potassium hydroxide (VP reagent II) 
and atmospheric oxygen, acetoin is oxidised to diacetyl which reacts with  
alpha  naphthol(VP reagentII) to give red  color. 
 
Procedure: 
 Inoculate glucose phosphate broth with the pure culture of the test 
organism was inoculated Incubate at 35c for 24hours.Add 0.6 ml of alpha –
naphthol followed by 0.2 ml of 40% KOH.Shake the tube gently to expose 
the medium to atmospheric oxygen and the allow the tube to remain 
undisturbed for 10 minutes 
 
Interpretation: 
 A Positive test was represented by the production of red color. 
 
CITRATE UTILIZATION TEST: 
 This test the ability of certain bacteria to utilize citrate as the source 
of carbon and produce alkaline by products. This test was   done   in   
Koser’s citrate medium. 
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Procedure: 
 A colony picked up in bacteriological loop and streaked by stroke 
culture in the   slant   an   incubated at 37C   for 16-18 hours.  Bromothymol 
blue is used as a indicator which changes to blue colour in the alkaline 
medium. 
 
 Citrate test negative in E.coli& Shigella, variable in Vibrio & 
Salmonella. 
 
UREASE TEST: 
 Certain bacteria produce urease enzyme which can split urea in the 
medium to produce ammonia and medium becomes alkaline. Phenol red 
was used as indicator where the colour changes to pink in alkaline medium. 
Urease test is negative for  E.coli,Vibrio,Shigella,Salmonella 
 
ANTIMICROBIAL SENSITIVITY TESTING: 
McFarland standard: 
 McFarland standard are suspensions of either barium sulphate or latex 
particles for comparing bacterial density visually. A 0.5 Mc Farland 
standard is equal to bacterial suspension containing between 1x108  and 
2x108 CFU/ml of E.coli 
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Preparation of Mc Farland standard 
              Add a 0.5 ml aliquot of .048 mol/l BaCl2 to 99.5ml of 0.18 mol/l 
H2SO4 with constant stirring to maintain a suspension 
 
          After verifying the correct density of turbidity standard by measuring 
absorbance using spectrophotometer with 1cm light path and matched 
cuvette.The absorbance at 625 nm should be 0.08 to 0.13 for the 0.5 Mc 
Farland standards. Transfer the barium sulphate suspension in 4-6 mi 
aliquots into screw- cap tubes of the same size as those used in 
standardizing the bacterial inoculums.Tubes were sealed tightly and stored 
in the dark at room temperature 
 
USE OF MC FARLAND STANDARD   IN   KIRBY-BAUER 
PROCEDURE: 
 This was done by holding both the standard and the inoculums tube 
side by side and no more than 1 inch from the face of the Wickerham card 
and comparing the appearance of the lines through both suspensions. If the 
bacterial suspensions appear lighter than the 0.5 McFarland standard more 
organisms should be added to the tube from the culture plate. If   the   
suspension appears denser than  0.5 Mc Farland standard, saline can be 
added to the inoculums tube to dilute the suspension. 
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 Anti microbial susceptibility testing was done based on Kirby-Bauer 
disk diffusion method on Mueller-Hinton Agar media as per CLSI 
guidelines 
 
Kirby –Bauer Disk Diffusion Method: 
 In 24 hrs peptone water culture, the sterile cotton swab was dipped 
and squeezed to remove excess inoculums and streaked by lawn culture 
method in Muller-Hinton agar plate i.e. streaked from edge to edge at 45 
angle thrice all over the plate, then the antibiotic disks were applied by 
sterile forceps or needle at a distance of 20mm from each other and 
incubated at 37 C for 16-18 hrs 
 
ANTIBIOTIC 
DISKS 
DISK 
CONTENT 
(ug) 
DIAMETER OF ZONE OF INHIBITION 
SENSITIVE INTERMEDIATE RESISTANT 
Ampicillin 10ug ≥17 14-16 ≤13 
Amikacin 30ug ≥17 15-16 ≤14 
Gentamicin 10ug ≥15 13-14 ≤12 
Cotrimoxazole 1.25/23.75 ug ≥16 11-15 ≤10 
Tetracycline 30ug ≥19 15-18 ≤14 
Cefotaxime 30ug ≥26 23-25 ≤22 
Cefotaxime + 
Clavunicacid 30ug/10ug 
A ≥5mm increase in zone diameter for either 
antimicrobial agent tested in combination with 
Clavunicacid vs the zone diameter of the agent 
when tested alone is ESBL. 
Chloramphenicol 30ug ≥18 13-17 ≤12 
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SEROTYPING Of  Escherichia coli  isolates: 
Escherichia coli Antisera: 
 Escherichia coli is a group of gram negative bacilli belonging to the 
family Enterobacteriaceae  and one among the  commensals in human  
intestine. Their serological types were  determined by their somatic O 
antigens and  flagellar  H antigens. 
 Escherichia coli that causes intestinal infectious disease including 
diarrhoea, acute gastritis, colitis are called  diarheagenic  E.coli and are 
classified into four groups depending on the mode of  pathogenecity  as 
1) Enteropathogenic E.coli 
2) Enteroinvasive E.coli 
3) Enterotoxigenic E.coli 
4) Enterohemorrhagic  E.coli 
5) Enteroaggregative E.coli 
 
 Pathogenic E.coli has certain specific serotypes. Therefore typing is 
necessary for screening  pathogenic  E.coli 
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ANTISERA: 
 E.coli  serotyping using polyvalent antisera was performed (SEIKEN  
Escherichia coli polyvalent Antisera) 
 
 These are liquid products of O serogroups containing  specific 
agglutinins for serotyping of  E.coli. 
 
Preparation: 
Polyvalent 1 antisera - O1,O26,O86a,O111,O11,O127a,O128 
Polyvalent 2 antisera - O44,O55,O125,O126,O146,O166 
 
Principle: 
Antisera was  mixed with E.coli strain  which has antigens 
correspondent  to the reagent, an antigen and antibody reaction occurs to 
produce agglutination. This reaction is macroscopically observed to 
determine each serotype. 
  
PROCEDURE: 
Materials Required: 
1) Physiological saline        2) Small test tubes       3) Clean glass slides   
4) Micropipettes and tips    5)Bacteriological loop   6)Nutrient agar medium,  
7) water bath      8)Centrifuge                9) Marker pencil 
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SPECIMEN: 
 Pure Culture of E.coli isolated and identified from the stool samples 
were serotyped by using specific polyvalent O antisera. 
 
PROCEDURE: 
Determination of the O sero group: 
 Determination of the O antigen was carried out with heat inactivated 
bacteria using slide agglutination method. 
1) A certain amount of bacterial growth was suspended in 3 ml of 
physiological saline and heated to  100C for 1 hour. 
2) The heated suspension was centrifuged at 900g for 20 minutes 
3) Supernatant was discarded; and the precipitate was suspended with 
0.5ml of physiological saline and used as a antigenic suspension 
4) A clean glass slide was marked as a control and test with glass marking 
pencil. A drop of polyvalent sera and physiological saline was placed 
on the test and the control circle of the clean glass slide and evidence of 
any auto agglutination was noted. Confirmation was done, that no 
agglutination was found on the reaction with antigenic suspension and 
physiological saline. 
5) Then a drop of antigenic suspension was placed on the test circle of the 
glass slide  
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6) Bacterial suspensions were mixed  by tilting the glass slide back and 
forth for 1 minute and the agglutination pattern  was observed with 
light through the slide. 
7) If strong agglutination  was observed within 1 minute in the test circle 
should be regarded as positive. Delayed or weak agglutination was 
considered as negative 
 
MOLECULAR IDENTIFICATION OF BUNDLE FORMING 
PILUS GENE  (bfPa GENE)   OF ENTEROPATHOGENIC 
ESCHERICHIA COLI 
 
Materials and Methods: 
 Pure fast Bacterial DNA mini spin purification Kit(Kit contains  
Lysozyme,Lysozyme digestion buffer, Proteinase-K,Binding  buffer, Wash 
buffer-1,Wash buffer-2,spin columns with collection tube and  elution 
buffer.HELINI 2X Red dye PCR Mix, Agarose gel electrophoresis 
consumables and BFP primers are from HELINI Bio molecules, Chennai, 
India 
 
2X Master Mix: 
 It contains 2U Taq DNA polymerase, 10X Taq reaction buffer, 2Mm 
mgCl2, 1ul of 10 Mm dNTPs and red dye PCR additives 
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Agarose gel electrophoresis: 
 Agarose, 50X TAE buffer, 6X gel loading buffer and Ethidium 
bromide 
 
PCR: 
 BFP gene Primer mix-5ul/reaction 
 PCR product-500bp 
 
Bacterial DNA Purification: 
1) 1ml of overnight culture centrifuged at 6000rpm for5min  
2) Supernatant discarded  
3) Pellet is suspended in 0.2ml PBS.  
4) 180μ l of Lysozyme digestion buffer and 20μ l of Lysozyme [10mg/ml] 
added.  
5) Incubated at 37C for 15min.  
6) 400μ l of Binding buffer, 5μ l of internal control template and 20μ l of  
Proteinase  K added, Mixed well by inverting several times.  
7) Incubate at 56ºC for 15min.  
8) Added 300μ l of Ethanol and mixed well.  
9) Transferred entire sample into the Pure Fast® spin column. Centrifuged 
for 1min. Discard the flow-through and place the column back into the 
same collection tube.  
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10) Added 500μl Wash buffer-1 to the Pure Fast® spin column. Centrifuge 
for 30-60 seconds and discard the flow-through. Place the column back 
into the same collection tube.  
11) Added 500μl Wash buffer-2 to the Pure Fast® spin column. Centrifuge 
for 30-60 seconds and discard the flow-through. Place the column back 
into the same collection tube.  
12) Discard the flow-through and centrifuge for an additional 1 min. This 
step is essential to avoid residual ethanol.  
13) Transferred the Pure Fast® spin column into a fresh 1.5 ml micro-
centrifuge tube.  
14) Added 100μl of Elution Buffer to the centre  of Pure Fast® spin column 
membrane.  
15) Incubate for 1 min at room temperature and centrifuge for 2 min.  
16) Discard the column and store the purified DNA at -20°C. Quality and 
Quantity of extracted DNA is checked by loading in 1% Agarose gel 
and 5μ l of extracted DNA is used for PCR amplification 
 
PCR Procedure:  
1. Reactions set up as follows;  
Components  
Quantity  
HELINI Red Dye PCR Master mix 10μ l  
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HELINI Ready to use - bfPa gene primer mix5μ l  
Purified Bacterial DNA 5μl 
Total volume 20μ l  
2. Mixed gently and spin down briefly.  
3. Placed into PCR machine and programmed it as follows;  
 
Initial Denaturation : 94ºC for 5 min  
Denaturation  : 94ºC for 30sec  
Annealing   : 58ºC for 30sec 35 cycles  
Extension   : 72ºC for 30sec  
Final extension  : 72º C for 5 min  
Loading   :  1. Prepared 2% Agarose gel. [2gm of  
     Agarose in 100ml o 
     f 1X TAE buffer]  
 
2. Electrophoresis was run  at 50V till the dye reaches three fourth distances 
and observes the bands in UV Transilluminator.  
 
Agarose gel electrophoresis:  
1. Prepared 2% Agarose. (2gm Agarose in 100ml of 1X TAE buffer and 
melted using micro oven)  
2. When the Agarose gel temperature was around 60ºC, added 5μ l of 
Ethidium bromide.  
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3. Poured warm Agarose solution slowly into the gel platform.  
4. Kept the gel set undisturbed till the Agarose solidifies.  
5. Poured 1XTAE buffer into submarine gel tank.  
6. Carefully placed the gel platform into tank. Maintained the tank 
buffer level 0.5cm above than the gel.  
7. PCR Samples are loaded after mixed with gel loading dye along with 
10μ HELINI 100bp DNA Ladder. [100bp, 200bp, 300bp, 400bp, 
500bp, 600bp, 700bp, 800bp, 900bp, 1000bp and 1500bp]  
8. Run electrophoresis at 50V till the dye reaches three fourth distance 
of the gel.  
9. Gel viewed in UV Transilluminator and observed the bands pattern.  
  
Results 
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RESULTS 
 
        The study was performed  during  April 2016 to March 2017  on 
Bacterial pathogens from Stool culture in Under -5 Children  with  Acute 
Diarrhoeal Diseases  at Institute Of Microbiology,MMC,Chennai  in 
collaboration  with Institute Of Child Health,Egmore. The study group 
included 150 children with Acute Diarrhoeal Diseases. Stool samples were 
collected at the time of admission at the Institute Of Child Health, Egmore. 
 
TABLE 1:  BACTERIAL PATHOGENS   ISOLATED BY STOOL 
CULTURE IN CHILDREN   WITH ACUTE DIARRHOEAL DISEASE 
 
S.no ORGANISM NO.OF ISOLATES (n=150) 
PERCENTAGE 
(% of growth) 
1 E.coli 61 41 
2 Shigella species - - 
3 Salmonella species - - 
4 Vibrio cholerae - - 
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FIGURE 1: 
                 
 
 
 E.coli was the  causative organism  of diarrhoea in  41 percent of  
children suffering of  acute diarrhoeal diseases. 
 
TABLE 2: GENDER DISTRIBUTION AMONG DIARRHOEA CASES 
 
GENDER NUMBERS PERCENTAGE 
MALE 76 51% 
FEMALE 74 49% 
TOTAL 150 100% 
 
     
41%
59%
RESULTS OF STOOL CULTURE IN CHILDREN WITH ACUTE 
DIARROHEAL DISEASES
E.coli
No Growth
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FIGURE 2: 
 
 
TABLE 3: AGE DISTRIBUTION AMONG DIARRHOEA CASES (n=150) 
AGE Male Female Total p VALUE 
0 - 6 Months 
7 14 21 
 
 
 
 
 
 
 
0.695 
9.21% 18.92% 14.00% 
7 - 12 Months 
28 22 50 
36.84% 29.73% 33.33% 
1 - 3 Years 
24 26 50 
31.58% 35.14% 33.33% 
3 - 5 Years 
17 12 29 
22.37% 16.22% 19.33% 
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FIGURE 3: 
 
 
TABLE 2&3: 
 Male children (51%) were more affected than female children (49%) 
and Acute Diarrhoeal Diseases was more seen in children in the age group 
between 7months to 3 years. 
 
DISTRIBUTION OF EPIDEMIOLOGICAL FACTORS AMONG 
DIARRHOEA PATIENTS 
 Acute Diarrhoeal Disease was more among children living in 
urbanized metropolitan cities using water tank as the water source and 
regarding seasonal variation bacterial diarrhoea occurs throughout the year, 
more prevalence in summer season. 
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TABLE 4: ASSOCIATION OF BREAST   FEEDING AND DIARRHOEA 
IN CHILDREN 
 
BREAST FED NO. OF CHILDREN 
EXCLUSIVELY BREAST FED 22 
ALONG WITH WEANING FOOD 58 
 
 On analyzing breast fed children, diarrhoea was more common during 
the weaning period than during on exclusively breast fed period. 
TABLE 5: DISTRIBUTION OF E.coli ISOLATES IN RELATION TO 
AGE AND SEX OF CHILDREN WITH ADD 
AGE Male Female Total p VALUE 
 
0 - 6 Months 
3 8 11 
 
 
 
0.265 
11.11% 23.53% 18.03% 
 
7 - 12 Months 
9 13 22 
33.33% 38.24% 36.07% 
 
1 - 3 Years 
10 9 19 
37.04% 26.47% 31.15% 
3 - 5 Years 
5 4 9 
18.52% 11.76% 14.75% 
 
  
61 
 
 
 Escherichia coli infection has equal distribution in age groups of 0-6 
months (18.03%) and between children aged above 3yr to 5yr 
(14.75%).Among children aged between 7 months to 1yr,female 
children(38.24%) were more infected with E.coli compared to male 
children(33.33%) of the same age group. 
 
FIGURE 4: 
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TABLE 6: ANTIBIOTIC ADMINISTRATION   PRIOR TO 
HOSPITALISATION IN CHILDREN WITH DIARRHOEA 
Antibiotic Use  Prior To Admission 
ORGANISM 
p VALUE 
E.coli No Growth Total 
YES 
n 16 64 80 
<0.001 
% with antibiotic use  
prior to admission 20.00% 80.00% 100.00% 
% within organism 26.20% 71.90% 53.30% 
NO 
N 45 25 70 
% within antibiotic use  
prior to admission 64.30% 35.70% 100.00% 
% within ORGANISM 73.80% 28.10% 46.70% 
 
n 61 89 150 
% within antibiotic use  
prior to admission 40.70% 59.30% 100.00% 
% within organism 100.00% 100.00% 100.00% 
 
Figure 5 ANTIBIOTIC  USE  VS  ISOLATION OF E.COLI IN CULTURE 
   
Antibiotic usage prior to hospital administration has reduced isolation of 
E.coli (26%) 
26%
74%
YES
NO
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TABLE 7: CLINICAL FEATURES OF E.coli DIARRHOEA 
 
  
ORGANISM 
Culture 
positive for  
E.coli 
Culture 
negative for 
E.coli  
TOTAL 
n n% n n% p  Value n n% 
FEVER 
YES 15 24.60% 19 21.30% 
0.63 
34 22.70% 
NO 46 75.40% 70 78.70% 116 77.30% 
VOMIT 
YES 10 16.40% 5 5.60% 
0.03 
15 10.00% 
NO 51 83.60% 84 94.40% 135 90.00% 
DURATION OF 
DIARRHOEA 
1 5 8.20% 13 15.10% 
 
0.670 
 
 
 
 
18 12.20% 
2 24 39.30% 35 40.70% 59 40.10% 
3 16 26.20% 19 22.10% 35 23.80% 
4 9 14.80% 9 10.50% 18 12.20% 
> 5 7 11% 10 12% 17 12% 
BLOOD 
YES 6 9.80% 1 1.10% 
0.01 
7 4.70% 
NO 55 90.20% 88 98.90% 143 95.30% 
MUCUS 
YES 6 9.80% 1 1.10% 
0.01 
7 4.70% 
NO 55 90.20% 88 98.90% 143 95.30% 
DEHYDRATION 
MILD 42 68.90% 16 18.00% 
<0.001 
58 38.70% 
MODERATE 1 1.60% 0 0.00% 1 0.70% 
NO 18 29.50% 73 82.00% 91 60.70% 
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FIGURE 6 : CLINICAL PROFILE OF ADD IN CHILDREN(N=150) 
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       Among the children presented with acute watery diarrhoea, 90% 
presented with diarrhoea of less than 5 days duration and with mild 
dehydration and only 5% percent of patients presented with severe 
dehydration. 25%percent among them presented with fever and 16% of 
patients with vomiting.10% percent of patients with blood and mucus in 
stool.70% presented with mild dehydration, 28% has no dehydration, one 
with moderate dehydration but none of the patient with severe dehydration. 
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TABLE 8: ANTIBIOTIC SUSCEPTIBLITY PATTERN  OF E.coli ISOLATES 
(n=61) 
ANTIBIOTICS 
E.coli Isolates  
(n=61) 
n n% 
AMPICILIN 
R 36 59.00% 
S 25 41.00% 
AMIKACIN 
R 6 9.80% 
S 55 90.20% 
GENTAMICIN 
R 32 52.50% 
S 28 45.90% 
COTRIMOXAZOLE 
R 43 70.50% 
S 18 29.50% 
CIPROFLOXACIN 
R 29 47.50% 
S 32 52.50% 
TETRACYCLINE 
R 31 50.80% 
S 30 49.20% 
CEFOTAXIME 
R 19 31.10% 
S 42 68.90% 
CHLORAMPHENICOL 
R 21 34.40% 
S 40 65.60% 
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FIGURE 7 
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 There  was high degree of resistance to Cotrimoxazole, Ampicilin and 
moderate degree of resistance to ciprofloxacin (52,5%), Gentamicin 
(45.9%). Amikacin (90.2%), Cefotaxime (68.9%) and Chloramphenicol 
(65.6%) were sensitive. 19 isolates were   found to ESBL producers. 
 
TABLE 9 : SEROTYPING OF E.coli ISOLATES (n=61) 
SEROTYPES 
E.coli Isolates(n=61) 
Count Column N % 
POLYVALENT 1 19 31.10% 
POLYVALENT 2 20 32.80% 
NEGATIVE 22 36.10% 
  
FIGURE 8: 
 
POLYVALENT 1-O1, O26, O86a, O111, O119, O127a, O128 
POLYVALENT 2-O44, O55, O125, O126, O146, O166 
49%51%
Distribution of Serotypes and E.coli(n=61)
POLYVALENT 1
POLYVALENT 2
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 Among the E.coli isolates 19 belong to polyvalent 1 and 20 belong to 
polyvalent 2 and 22 were  negative to both. 
 
 GENOTYPING OF few E.coli isolates done by POLYMERASE 
CHAIN REACTION   showed Bundle Forming Pilus Gene (bfpA gene)  
was present, which confirmed  Enteropathogenic E.coli was the causative 
agent of diarrhoea in children 
  
Discussion 
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DISCUSSION 
  This study was   conducted in the Institute Of Microbiology, MMC, 
CHENNAI and Institute Of Child Health, Egmore to find out the aetiology 
of Acute Diarrhoeal Diseases in infants and young children 1month to 5 
years caused by bacterial agents like E.coli, Shigella, Salmonella, and 
Vibrio and their antibiotic   susceptibility pattern of the isolates. There were 
very  few  studies  conducted  in  India on   bacterial   etiological causes  of  
Acute Diarrhoeal Diseases  in children under -5 years. 
 
 In   the   present study Escherichia coli was the predominant pathogen 
of diarrhoea in children. There was no bacterial growth in 59% of stool 
samples. This   could be probably due to etiological agents other than 
bacteria. The study was supported by Dr Fc Korie et al and colleagues on 
the study of  Bacterial  agents associated  with acute diarrhoea in under -5 
children in Enugu,Nigeria(51)  showed Entero  pathogenic  Escherichia coli  
as a predominant  Enteropathogen in children. In the  study of  Vyas kumar 
rathaaur  et al and his colleagues showed other bacteria such as  Shigella, 
salmonella, klebsiella, campylobacter, Vibrio in addition to Escherichia  
coli.(4)      
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 In our study higher distribution of acute diarrhoea in male children 
when compared to female children less than 5 years. Similar findings were 
observed in   the study conducted by Vyas kumar Rathur et al and 
colleagues (4).  
 
In the present study,   there was increase in incidence of diarrhoea during 
and after weaning period. This is due to 
 
1) Disappearance of protective maternal antibodies when the child 
grows. 
2) Ignorance of children’s  family members towards preparation of 
children feedings and hygienic practices 
3) During development of   milestones, infants and children were  more 
exposed to the surroundings and becomes a victims of harmful 
pathogens  
 
In our study, children living in urbanised slum areas were more infected 
than children living in rural areas. This could be due to 
 
1) Reduced per capita income of the family  
2) Reduced standard of living  
3) Reduced living area 
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 All the above said  factors  along with poor personal hygienic 
practices of the family members and the environmental hygiene makes the 
urbanised slum children more prone to get infected and dehydrated by 
harmful pathogens. 
 
Also middle & low economic families using water tank as a source of water 
for drinking, cooking and other purposes, their children has a more 
incidence of diarrhoea because of 
1) Drinking unboiled water 
2) Water  tank not cleaned and chlorinated frequently 
3) Water tank  un covered or kept open .But in the study conducted by 
Vyas kumar Rathur et al and colleagues (4) which showed  higher 
incidence of diarrhoea among children living in rural areas 
 
Regarding seasonal variations, our study showed bacterial diarrhoea occurs   
throughout the year with increased incidence in summer, was because of 
1) Ground  water at depth  & water scarcity  predisposes to the 
contamination of  drinking water  and  ultimately leading to the 
outbreak of water borne diseases including  Acute Diarrhoeal 
Diseases in summer season especially of E.coli which occurs  
naturally in human and animal faeces ,contaminating  soil  and so the 
ground water gets contaminated . 
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2) E.coli diarrhoea spreads in the community by water and food 
contamination, facilitated more during summer season. 
 
 In the present study, exclusively breast fed children has less 
prevalence of diarrhoea because of 
1) protective immunity provided by the natural immunoglobulins, 
present in the breast milk boost the immune system of the baby   
2) Some natural  prebiotics  present in the breast milk prevents the 
growth of harmful microbes  in the intestine by preventing 
adhesion especially of E.coli  causing diarrhoea 
 
 In this study there was reduced isolation of bacteria in culture could 
be due to administration of antibiotics prior to collection of stool samples ( 
P value < 0.001%). This was supported by the study conducted by IOSR 
journal of dental and medical sciences on Bacterial agents associated with 
diarrhoea in under -5 children in Enugu, Nigeria (51) 
 
 In this study 24.60% of children presented with fever have positive 
stool culture and 54% culture was negative. This was in contrast to the study 
conducted by Vyas kumar Rathaur et al (4) where 93% were presented with 
fever. This was due to prior administration of antibiotics before admission at 
the hospital or the etiological agent may be other than bacterial causes 
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 16.40% of children who presented with vomiting had positive stool 
culture and 5.60% culture was negative( P value is 0.03). In the study 
conducted by Vyas Kumar Rathur et al (4) also reported less no of culture 
positivity detected in children with vomiting 
 
 86% of patients who presented with blood and mucus in stool has 
positive stool culture and 14% of patients has negative stool culture. 
 
 The negative  stool  culture   in   14%   of patients may be because of 
1) Intestinal parasitic infections 
2) Small anal tears due to the passage of hard stools 
3) Small passage of mucus may be a normal habit. 
4) Some food reactions may have caused enterocolitis ex: milk, 
soybean 
5) Rare cause- Intussusceptions. This study conducted by IOSR 
(51)Indian journal of dental and medical sciences where 100% of 
patients with blood and mucus in stool have positive stool culture. 
 
 In the present study, duration of diarrhoea in culture positive patients, 
93% of patients presented with diarrhoea of less than 5 days duration and 
2% of patients presented with diarrhoea of upto 10 days and 1% presented 
with persistent diarrhoea of 20 days duration. 
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 In our study, 29.5% with culture positivity did not present with any 
dehydration and 68.9% presented with mild dehydration and 1.60% with 
moderate dehydration and none of the patients presented with severe 
dehydration 
 
 In the present study, Antimicrobial susceptibility pattern of the 
isolates showed there was increasing degree of resistance to commonly used 
drugs. 90.2% of isolates were sensitive to Amikacin and 68.90% are 
sensitive to Cefotaxime and 31% of Extended Spectrum beta  lactamases 
producers..There was higher degree of resistance to Cotrimoxazole 70.5% 
and Ampicilin 59%. Cotrimoxazole was the commonly used drug in 
children for diarrhoea in peripheral hospitals. There was increasing 
resistance to this drug due to the empirical, widespread and irrational use of 
this antibiotic. There was moderate degree of resistance to Gentamicin 
52.50%, Tetracycline 50.80% , Ciprofloxacin 47.50%. Similar findings 
were observed in the study conducted by Willie Kipkemboi Sang (53) et al 
and IOSR (51), journal of medical and dental sciences. The study conducted 
byAmir saeed et al and colleagues (3) showed isolates were highly sensitive 
to Chloramphenicol, Gentamicin, tetracycline, ciprofloxacin.  
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 In our study serotyping  of E.coli isolates, 19 isolates were positive to 
polyvalent 1 (O1,O26,O86a,O111,O119,O127a,O128) and  20 isolates were  
positive to polyvalent 2 (O44,O55,O125,O126,O146,O166).22 isolates 
tested  was negative  to both polyvalent 1 and polyvalent 2 antisera. This 
favours study conducted by (54) Mustafa Mohamed osman et al on study of 
bacterial aetiology of acute diarrhoeal disease in Ombada hospital, Sudan 
 
 In the present study, genotyping few E.coli isolates tested by 
polymerase reaction showed   Bundle Forming Pilus Gene (bfpAgene ) 
positive.  Similar findings were reported in the studyconducted by Stuart (10) 
et al on identification of Enteropathogenic E.coli by PCR based detection of 
Bundle Forming Pilus Gene and by the study of Orn-Anong 
Ratchtrachenchai et al (52) on prevalence of childhood diarrhoea associated 
E.coli. 
  
Summary 
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SUMMARY 
 
 ADD was the leading cause of   hospitalization, morbidity   and 
mortality in under -5 children in developing countries. This study was 
conducted at Institute of Microbiology, MMC, Chennai and at in the 
Institute of child health, Egmore  among  150 children admitted with acute 
diarrhoeal disease in the period  April 2016 to march 2017 .  Among the 
children with Acute Diarrhoeal Diseases 51% were male children and 49% 
were female children. 
 
 Acute diarrhoeal disease has increased in children during weaning   
period between 6-12 months of age and children aged 1-3 years were 
33.3%. 
 
 Acute Diarrhoeal Disease was more common in children living in  
urbanized metropolitan cities is 64% compared to children living in rural 
areas 37.3%.    
 
 Families of children who use water tank as a source for water had 
more prevalence of diarrhoea 55% public hand water pump 45%.             
 
 Bacterial diarrhoea occurs throughout the year as an endemic in 
Chennai. There was increase in prevalence during summer 30%. 
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 Exclusively Breast fed children had lesser prevalence of acute 
diarrhoeal disease 27.5% compared to children who are breast fed along 
with weaning food 72%.  
 
 Bacterial etiology in Acute Diarrhoeal Diseases was found to be 
41%.All isolates were Escherichia coli. 
 
 Escherichia coli were the predominant pathogen in acute diarrhoeal 
disease in under -5 children .Isolation rate is 41% among 150 diarrheal stool 
samples. 
 
 45% of children presented with fever have positive stool culture and 
54% has negative stool culture. 
 
 16.40% of children who presented with vomiting have positive stool 
culture and 5.60% has negative stool culture. P value is significant 0.03%  
 
 9.80% of patients who presented with blood in stool have positive 
stool culture and 1.10% has negative stool culture. P value significant 0.01 
 
 9.80% of patients who presented with mucus in stool have positive 
stool culture and 1.10% has negative stool culture. P value significant 0.01. 
 
 8.20% of patients who presented with diarrhoea of less than 1 day had 
stool culture positivity and 15.10% patients had negative stool 
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culture.39.30% patients who had diarrhoea of 2 days duration had stool 
culture positivity and 40.70% patients had negative stool culture.26.20% of 
patients who presented with diarrhoea of 3 days duration had stool culture 
positivity and22.10 % patients had negative stool culture.14.80%of patients 
who presented with diarrhoea of  days duration had stool culture positivity 
and 10.50% patients had negative stool culture,11% of patients who 
presented with diarrhoea of more than 5 days duration had stool culture 
positivity and 12% of patients had negative stool culture .P value 
insignificant 0.670. 
 
 68.90%   of patients who presented with mild dehydration had stool 
culture positivity and 18% of mild dehydrated patients had negative stool 
culture. 1.6% of patients who presented with moderate dehydration had 
stool culture positivity .29.50% of patients who does not present with any 
dehydration had stool culture positivity and 82% of patients had negative 
stool culture. P value is significant <0.001 
 
 E.coli   Isolates were highly sensitive to Amikacin 90.20% and 
Cefotaxime 68.90%   and Chloramphenicol 65.60 %.Out of 19 ESBL 
producers are 100% sensitive to Cefotaxime +Clavunic acid. There was 
higher degree of resistance to Cotrimoxazole about 70.50%, Ampicilin 
59%% .There was moderate degree of resistance to Gentamicin 52.50%, 
Tetracycline 50.80% Ciprofloxacin 47.50%. 
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 In serotyping of E.coli isolates, 19 isolates were  positive to 
polyvalent 1 (O1,O26,O86a,O111,O119,O127a,O128) and  20 isolates were 
positive to polyvalent 2 (O44,O55,O125,O126,O146,O166).22 isolates 
tested  was  negative   to both polyvalent 1  & 2 Antisera. 
 
 On   genotyping few E.coli isolates tested by polymerase chain 
reaction   showed  Bundle   Forming   Pilus Gene (bfpA gene) positive 
confirmed Enteropathogenic E.coli is the causative agent of diarrhoea in 
children.                       
  
Conclusion 
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CONCLUSION 
 
 Acute Diarrhoeal Diseases was the leading cause of morbidity and 
mortality in Under-5 children in developing countries. This study was 
conducted at Institute of Microbiology, MMC, Chennai and at the Institute 
Of Child Health Egmore among 150 children 1month to 5 years of age 
admitted for Acute Diarrhoeal Diseases.  
 
 In this study, the prevalence of diarrhoea in male children was higher 
when compared to female children. There was increased prevalence in 
weaning period 6-12 months of age group. This was due to negligence of 
parents towards children feeds and also due to increased mobility of 
children during development of milestones as pick up things and put it into 
mouth, they easily get infected due to reduced immunity. 
 
Acute Diarrhoeal Disease has increased prevalence in children living 
in urbanized slum areas than in rural areas due to unhygienic environment, 
reduced per capita income of the family and reduced standard of living. 
Children of low economic group were more susceptible to acute diarrhoeal 
disease than the children of middle economic group. 
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 Exclusively breast fed children had less prevalence of diarrhoea due 
to protective immunity provided by the immunoglobulins present in the 
breast milk. Bacterial diarrhoea occurs as endemic throughout the year;    
with higher prevalence in summer as water deprivation is a predisposing 
factor for water and food contamination. 
 
 In this study, Escherichia coli were the predominant pathogen causing 
diarrhoea in under -5 children. Fever was present in 1 in fourth of patients, 
vomiting in 6% of patients with E.coli infection. Majority of patients 
presented diarrhoea of less than 5 days duration and with mild dehydration  
and none of the patients presented with severe dehydration. 
 
 Antimicrobial susceptibility of the isolates showed highest sensitivity 
to Amikacin, Cefotaxime and Chloramphenicol. There was moderate degree 
of sensitivity to Ciprofloxacin, Tetracycline, and Gentamicin. There was 
emerging higher degree of resistance to Cotrimoxazole and Ampicilin due 
to empirical and irrational use of these drugs. 
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 Serotyping of the isolates showed 31.10% of isolates were positive 
with polyvalent 1 antisera (O1,O26,O86a,O111,O119,O127a,O128)  and 
32.80% of isolates were positive for polyvalent 2 (O44,O55,O125, 
O126,O146,O166)  antisera.  
 
 Genotyping of few isolates done by polymerase chain reaction 
showed bfpA gene positive which again confirmed Enteropathogenic 
Escherichia coli was the causative agent of acute diarrhoeal disease in 
infants and young children 1 month to 5 years at care at a tertiary care 
hospital at Chennai. 
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APPENDIX 1 
 
ADD       - Acute Diarrhoeal Diseases 
ORS        - Oral Rehydration Salt 
NDDCP    - National Diarrhoeal Disease Control Program 
NFHS       - National Family Health Survey 
EAE       - E.coli Attaching and Effacing 
EAF        - Epithelial Adherence Factor 
BFP       - Bundle Forming Pilus Gene 
EPEC       - Enteropathogenic Escherichia coli 
LT           - Labile Toxins 
ST           - Stable Toxins 
CAMP        - Cyclic Adenosine Mono phosphate 
DNA         - Deoxyribo Nucleic Acid 
HUS          - Hemolytic Uremic Syndrome 
EAST        - Entero Aggregative heat Stable enterotoxins 
AMP         - Adenosine Mono Phosphate 
GIT            - Gastro Intestinal Tract 
MAC         - Macconkey 
TCBS         - Thio Sulphate Citrate Bile salt Sucrose 
DCA            - Deoxycholate Citrate Agar 
XLD           - Xylose Lysine Deoxycholate 
SMAC         - Sorbitol Mac Conkey  
CLSI             - Central Laboratory Standards Institute 
ESBL        - Extended Spectrum Beta Lactamases 
PCR          - Polymerase Chain Reaction 
TAE          - Tris Acetate EDTA 
EDTA        - Ethylene Diamine Tetra Acetic acid 
Taq            - Thermus aquaticus 
NTP          - Nucleoside Tri Phosphate 
 
  
APPENDIX II 
 
COMPOSITION OF BIOCHEMICAL REACTIONS: 
Indole Test: 
Media and Reagents: 
1. Peptone broth: 
    Peptone -2g, Sodium Chloride-0.5g, Distilled water-100ml 
2. Kovac’s Reagent: 
           Pure amyl or iso amyl alcohol-150 ml, Para dimethyl amino benzaldehyde-10 g, 
Conc.HCL-50 ml 
 
Methyl Red Test: 
Media & Reagents:   
A  MR Broth:                                B) Methyl red PH  indicator 
                                                                      Methyl red 0.1 g in 300ml of 95%                                           
Polypeptone 7g          Methyl alcohol, Distilled water 200m 
Glucose 5g 
Dipotassium phosphate 5g 
Distilled water 1L 
Final PH   6.9 
 
Voges-Proskauer Test: 
Media &Reagents                                           
A.VP broth: 
Polypeptone 7g 
Glucose       5g 
Dipotassium phosphate 5g 
Distilled water 1L 
Final PH    6.9 
 
B. Reagents 
1. alpha- Naphthol, 5% color intensifier 
   Alpha – Naphthol    5g 
   Absolute ethyl alcohol 100ml 
2. Potassium hydroxide, 40% oxidizing agent 
Potassium hydroxide 40 g 
Distilled water to 100ml 
 
Citrate Utilization Test: 
Media and Reagents: 
Ammonium di hydrogen phosphate 1g 
Dipotassium phosphate 1g 
Sodium chloride 5g 
Sodium citrate 2g 
Magnesium sulfate 0.020g 
Agar 15g 
Bromothymol blue    0.08g 
Distilled water      1L 
Final Ph-6.9 
 
Urease Test: 
Media and Reagents: 
Christensen’s urea  agar: 
Peptone 1g 
Glucose 1g 
Sodium chloride 5g 
Monopotassium phosphate 2g 
Urea 20g 
Phenol red 0.012 g 
Agar 15 g 
Distilled water 1L 
PH-6.8 
 
COMPOSITION OF MEDIA: 
Mac Conkey Agar: 
 Peptone (pancreatic digest of gelatin) - 17g 
Proteose peptone (meat and casein)-3g 
Lactose mono hydrate- 10g 
Bile Salts -1.5g 
Sodium Chloride -5g 
Neutralred-0.03 g 
Crystal Violet-0.001g 
Agar-13.5 g 
 
Sorbitol Mac Conkey Agar: 
 Peptone-20g 
Sorbitol -10g 
Bile Salts -1.5g 
Sodium Chloride -5g 
Neutral red-0.03g 
Crystal Violet-0.001g 
Agar-15g 
 
Mueller –Hinton Agar: 
Beef Extract 2g 
Acid hydrolysate of casein 17.50 gm 
Starch 1.5 gm 
Agar 17g 
Distilled water 1000ml 
 
Thio sulphate Citrate Bile salt Sucrose Agar: 
Sucrose 20g 
Dipeptone 10g 
Sodium Citrate 10g 
Sodium Thiosulphate 10g 
Sodium Chloride 10g 
Yeast Extract 5g 
Ox bile 5g 
Sodium Chloride 3g 
Ferric Citrate 1g 
Bromothymol Blue 0.04g 
Thymol Blue 0.04 g 
Agar 15g 
 
Deoxycholate Citrate Agar: 
‘Lab Lemco’ powder 5g 
Peptone   5g 
Lactose 10g 
Sodium Citrate 8.5g 
Sodium thiosulphate 5.4g 
Ferric citrate 1g 
Sodium Deoxycholate5g 
Neutral red 20mg 
Agar 12 g 
 
Xylose Lysine Deoxycholate Agar: 
Lactose 7.5 g 
Sucrose 7.5 g 
Sodium thiosulphate 6.8g 
L-Lysine 5g 
Sodium Chloride 5g 
Xylose 3.75g 
Yeast Extract 3g 
Sodium Deoxycholate 
Ferric Ammonium Citrate 0.8g 
Phenol Red 0.08g 
Agar 15g 
 
 
   
  
ANNEXURE-I 
 
ANNEXURE-II 
 
PROFORMA 
 
 
 Name :                                                                      IP  NO: 
 Age:                                                                          Ward: 
 Sex: 
 Occupation: 
 Address: 
 
 
 
 
 Presenting complaints 
 
 
 
 Personal history 
 
 
 Past history 
 
 Prior antibiotic  therapy 
 
 
 Microbiological  investigation: 
 Direct examination  - 
 
 Culture :Bacterial 
 
 Speciation. 
 
 Antibiotic  sensitivity pattern: 
 Antibiotic resistance: 
 
 
 
 
  
ANNEXURE – III 
 
CONSENT FORM 
STUDY TITLE:     
 STUDY OF BACTERIAL PATHOGENS FROM STOOL SAMPLES OF 
INFANTS AND YOUNG CHILDREN BETWEEN 1 MONTH TO 5 YEARS AND 
THEIR ANTIBIOGRAM AT A TERTIARY CARE HOSPITAL AT CHENNAI 
 
I…………………………………………, came to know about the details & motivation 
of the study going to be conducted by Dr.D.GAYATHRIDEVI. I got clarified to all my 
doubts regarding the study.I accept my child to participate in this study with clear 
consciousness &independence. 
I am giving consent after understanding the explanations given to me. I am explained 
about this consent form. 
All informations regarding the study is explained to me.I came to know about the rights 
&part for me in this study. 
I am participating in this  study without any compulsion from others.I understood  that,I 
can withdraw my child from this study at any time, that wont affect my child anyway. 
I authorize that the investigator can share the details of the study of my child to Ethical 
Committee or any government institution if needed. 
I came to know my child’s name & identity would not be published in the results. I got 
the information sheet regarding this study. I am giving consent to test the stool samples 
of my child for this study 
If I have any doubts during the study, I can easily approach the investigator for further 
clarification 
I had been explained clearly all informations regarding this study, as I am signed this 
consent form. I will get the copy of this consent form. 
 
 
 
Signature/ Thumb impression                                   Place                             Date 
Of the Parent / Guardian 
 
 
Parent / Guardian  Name & Address: 
 
 
Signature of the Investigator: 
 
Signature of  Guide 
  
INFORMATION SHEET 
 
STUDY TITLE : 
 STUDY OF BACTERIAL PATHOGENS FROM STOOL SAMPLES OF 
INFANTS AND YOUNG CHILDREN BETWEEN 1 MONTH TO 5 YEARS AND 
THEIR ANTIBIOGRAM AT A TERTIARY CARE HOSPITAL AT CHENNAI 
 
INVESTIGATOR  : Dr.D.Gayathridevi, 
                                    Post Graduate, 
    Institute of Microbiology, 
  Madras Medical College, 
  Chennai - 600003. 
 
GUIDE   : Dr. Mangala Adisesh, 
                                     Director I/c & Professor of Microbiology, 
                                     Institute  of  Microbiology, 
                                     Madras  Medical  College, 
                                     Chennai  600 003. 
 
 Diarrhoea is defined as passage of loose or watery stools more than three times a 
day more frequently than normal for an individual.More than 1 billion cases and at least 
4 million deaths per year are attributed to diarrhoea worldwide.  
  In developing countries an estimated 1000million episodes occur each year in 
children below five years,causing 5 million deaths among them annually,out of which 
80% occur in first 2yrs of life.Fifteen countries contribute three quarters of childhood 
deaths due to diarrhea in children under 5 years of age worldwide out of which india 
ranks first. 
 The major cause of diarrhoea  is due to bacterial, viral or parasitic infections, 
among them bacterial infections play a predominant role. these organisms are transmitted 
from the stool of the one individual to the mouth of the another, a route termed faecal-
oral transmission. this is common in developing countries where there is improper 
hygiene, poor sanitation,lack of drinking water supply. 
 I want to emphasise that diarrhoea is preventable &treatable and by finding out 
the microbiological profile,illness can be reduced. I am going to collect stool samples 
from 150 diarrhoea affected children and process forbacterial pathogens &their antibiotic 
suceptablity after getting informed consent from the patients. 
 This study is voiuntary &patient can withdraw any time from this study. Extra 
cost will not incurred to the patients in this study. Any doubt regarding this study will be 
clarified. Results will be published. In case of any doubt, please contact Dr.Gayathridevi 
cell:988408380 
 
  
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
1 3 yr M ADD NG NG RURAL SPRING
PU.H.PUM
P
YES MID YES 2 days MILD
2 1 yr F DYS LF pos neg GNB MOTILE POS A/A NEG NEG E.coli S S R R S S S R POLY.2 bfpa RURAL SPRING
PU.H.PUM
P
YES YES MID YES YES 3 days NO
3 3 yr f DYS LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S S S R POLY.1 bfpa RURAL SPRING
PU.H.PUM
P
NO MID YES YES 1 day
4 3.6 yr F AWD NG NG URBAN SPRING W.TANK YES MID NO
5 2 mon M AWD NG NG RURAL SPRING W.TANK YES YES MID NO
6 1.6yr F AWD NG NG URBAN SPRING W.TANK YES NO MID NO
7
10 
mon
F AWD NG NG URBAN SPRING W.TANK YES NO MID YES 2 days NO
8 1 yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S S R R S R URBAN SPRING
PU.H.PUM
P
YES NO LOW 4 days MILD
9 2 yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S S S R S R S R POLY.1 RURAL SPRING
PU.H.PUM
P
YES NO LOW 2 days MILD
10 2 yr M AWD NG NG RURAL SPRING
PU.H.PUM
P
YES no LOW 2 days NO
11 8 mon M AWD NG NG URBAN SPRING W.TANK YES YES MID 2days NO
12 3 yr F AWD NG NG URBAN SPRING
PU.H.PUM
P
YES MID 2 days NO
13 1.6yr M AWD LF Pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S R R R S S POLY.2 URBAN SPRING W.TANK YES NO MID 2 days MILD
14
10 
mon
F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R R R S R R S S POLY.2 URBAN SPRING
PU.H.PUM
P
YES NO MID 2days NO
15 7 mon F AWD NG NG URBAN SPRING W.TANK YES NO MID 1 day NO
16 8 mon F AWD NG NG URBAN SPRING W.TANK YES NO MID 1 day NO
17 1 yr M
AWD,
VOMI
T
LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R R S S R POLY.1 RURAL SPRING
PU.H.PUM
P
YES NO MID YES 1 day NO
18 1 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S S S S POLY.2 URBAN SPRING
PU.H.PUM
P
YES YES MID YES YES 4 days MILD
19 2 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S S S S RURAL SPRING
PU.H.PUM
P
YES NO MID 2 days MILD
20 1 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S S S S URBAN SPRING W.TANK YES YES MID YES 2 days MILD
21 1 yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S R R R S S S R POLY.2 URBAN SPRING W.TANK YES YES MID 4 days
MODE
RATE
22 1 yr F AWD NG NG RURAL SPRING
PU.H.PUM
P
YES LOW 1 day NO
23 9 mon M AWD NG RURAL SPRING
PU.H.PUM
P
YES NO LOW 2 days MILD
24 6 mon M AWD NG NG RURAL E. MON W.TANK YES YES LOW YES 3 days MILD
25 7 mon M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R R R S R POLY.2 URBAN W.TANK YES NO MID 2 days MILD
26 7 mon M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R R R R S S POLY.2 URBAN E. MON W.TANK YES YES MID YES yes 3 days MILD
ANNEXURE IV - MASTER CHART
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
27 1 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S R S S RURAL E. MON
PU.H.PUM
P
YES NO LOW 1 day NO
28 1 yr M AWD NG NG URBAN E. MON W.TANK YES YES MID 2 days NO
29 1 yr M AWD NG NG URBAN E. MON
PU.H.PUM
P
YES YES MID 3 days NO
30 2 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S R S S URBAN E. MON W.TANK YES NO MID 2days NO
31 5 mon M AWD NG NG URBAN E. MON W.TANK YES YES MID YES 3 days MILD
32 9 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R R R S S RURAL E. MON
PU.H.PUM
P
YES YES LOW YES 2days NO
33 2 mon F AWD NG NG URBAN E. MON
PU.H.PUM
P
YES YES MID YES 2 days NO
34 2 yr M AWD NG NG URBAN E. MON W.TANK YES YES MID YES 3 days NO
35 4 mon M AWD NG NG URBAN E. MON W.TANK YES MID 1 day NO
36 8 mon F AWD NG NG URBAN E. MON
PU.H.PUM
P
YES MID YES YES YES YES 1 week MILD
37 7 mon F DYS LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R R R S S POLY.1 bfpa URBAN E. MON W.TANK YES NO MID 2 days NO
38
11 
mon
M AWD NG NG RURAL E. MON
PU.H.PUM
P
NO MID 1 day NO
39 5 yr M AWD NG NG URBAN E. MON W.TANK YES MID 2 days NO
40 2 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S S S S POLY.1 URBAN E. MON W.TANK YES NO MID 1 day NO
41 8 mon M AWD NG NG URBAN E. MON
PU.H.PUM
P
YES NO LOW 2 days NO
42 6 mon M AWD NG NG URBAN E. MON W.TANK NO MID 3 days MILD
43 1 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S R S S POLY.1 RURAL E. MON
PU.H.PUM
P
YES YES MID 5 days MILD
44 5yr F AWD NG NG URBAN E. MON
PU.H.PUM
P
NO MID 2 days NO
45
40day
s
M AWD NG NG RURAL E. MON W.TANK YES NO MID YES 3 days MILD
46 8 mon M AWD NG NG URBAN E. MON W.TANK YES YES LOW YES 1 day NO
47 7 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S S R S S POLY.2 RURAL E. MON
PU.H.PUM
P
YES MID 3 days MILD
48 6 mon F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R R R S S URBAN E. MON W.TANK YES MID YES YES 7 days MILD
49 4 yr M AWD NG NG RURAL E. MON W.TANK YES MID YES 5 days NO
50 1 yr M AWD NG NG RURAL E. MON
PU.H.PUM
P
YES LOW YES 2 days NO
51 1 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R R R S S URBAN E. MON W.TANK YES NO MID 2 days MILD
52 2 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R S R S S RURAL E. MON
PU.H.PUM
P
YES NO LOW YES 2 days NO
53 5yr F AWD NG NG URBAN E. MON W.TANK YES LOW YES YES 4 days MILD
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
54 1.6 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S S S S POLY.2 RURAL E. MON
PU.H.PUM
P
YES LOW YES 3 days MILD
55 3.6 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S S S R S R POLY.2 URBAN E. MON W.TANK YES MID 4 days MILD
56 2 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S S R S R S R RURAL E. MON
PU.H.PUM
P
YES NO MID 2 days MILD
57 8 mon F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S R S R S R POLY.2 URBAN E. MON W.TANK YES MID 3 days MILD
58
10 
mon
M AWD NG NG RURAL E. MON
PU.H.PUM
P
YES YES LOW YES 5 days  NO
59 2 yr F AWD NG NG URBAN E. MON W.TANK YES NO MID 2 days NO
60 1.4 yr M AWD NG NG URBAN P.MON W.TANK YES MID YES 3 days MILD
61 2.4 yr F DYS LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R R R S S POLY.2 RURAL P.MON
PU.H.PUM
P
MID YES YES YES YES 10 days MILD
62 3 yr F AWD NG NG RURAL P.MON W.TANK YES MID YES 10 days MILD
63 2.6yr M AWD NG NG URBAN P.MON
PU.H.PUM
P
YES MID 4 days MILD
64 3 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R R S S S POLY.2 URBAN P.MON W.TANK YES MID 5 days NO
65 5 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R S R S S URBAN P.MON W.TANK NO MID 2 days NO
66 6 mon F AWD NG NG URBAN P.MON W.TANK NO MID 1 day NO
67 9 mon M AWD NG NG URBAN P.MON W.TANK NO MID 1 day NO
68 4 Yyr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S S S S URBAN P.MON
PU.H.PUM
P
NO LOW 1 day NO
69 6 mon M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S S R S R S S POLY.1 RURAL WINTER W.TANK YES MID YES 10 days MILD
70 2 yr F AWD NG NG RURAL WINTER W.TANK NO MID YES YES 2 days NO
71 1.6 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R R R S S URBAN WINTER
PU.H.PUM
P
YES NO LOW 2 days MILD
72 1.6 yr M AWD NG NG URBAN WINTER W.TANK YES YES MID YES 5 days MILD
73 1 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S S S R POLY.2 RURAL WINTER
PU.H.PUM
P
YES YES MID 5 days MILD
74
10 
mon
F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S S S R S R POLY.2 URBAN WINTER W.TANK YES YES MID 20 days MILD
75 4.6 yr F AWD NG NG URBAN WINTER W.TANK YES MID YES 4 days NO
76 5 mon M AWD NG NG RURAL WINTER
PU.H.PUM
P
YES YES LOW 2 days NO
77 1 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R R R S S POLY.1 RURAL WINTER W.TANK YES NO MID 2 days MILD
78 5 yr F AWD NG NG URBAN WINTER W.TANK NO MID 1 day NO
79 3 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S R S R S R S R POLY.2 URBAN WINTER
PU.H.PUM
P
NO MID 2 days MILD
80 4 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R S R R S S URBAN P.MON W.TANK NO MID 4 days MILD
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
81 5yr M AwD NG NG URBAN P.MON
PU.H.PUM
P
NO LOW 2 days NO
82 2 yr F AWD NG NG URBAN P.MON W.TANK YES MID 2 days NO
83 4 yr F AWD NG NG URBAN P.MON
PU.H.PUM
P
YES NO LOW 2 days NO
84 6 mon M AWD NG NG URBAN WINTER W.TANK YES NO MID 3 days NO
85 7 mon M AWD NG NG URBAN WINTER
PU.H.PUM
P
YES NO LOW 1 day NO
86
11 
mon
M AWD NG NG URBAN WINTER W.TANK YES YES MID  4days MILD
87 3 yr M AWD NG NG URBAN WINTER W.TANK MID 1 day NO
88 2 yr F AWD NG NG RURAL WINTER
PU.H.PUM
P
YES YES LOW 2 days NO
89 4 yr F AWD NG NG URBAN WINTER
PU.H.PUM
P
YES LOW YES 10 days MILD
90 1.6 yr F AWD NG NG RURAL WINTER W.TANK YES YES MID 2 days NO
91 3 yr M AWD NG NG URBAN P.MON W.TANK YES MID 2 days NO
92 4 mon M AWD NG NG URBAN P.MON
PU.H.PUM
P
YES YES LOW 4 days NO
93 5 yr F AWD NG NG URBAN P.MON W.TANK YES MID 5 days NO
94 5 yr F AWD NG NG RURAL P.MON W.TANK YES MID 4 days NO
95 4 yr F AWD NG NG URBAN P.MON W.TANK YES MID YES 10 days MILD
96 3 yr F AWD NG NG RURAL P.MON W.TANK YES MID YES 3 days NO
97 5 yr F AWD NG NG URBAN P.MON W.TANK YES MID 3 days NO
98 2 yr F AWD NG NG URBAN P.MON W.TANK YES MID 2 days NO
99 2 yr M AWD NG NG RURAL P.MON
PU.H.PUM
P
YES YES LOW 5 days NO
100 4 yr F AWD NG NG URBAN P.MON W.TANK YES MID 2 days NO
101
10 
mon
M AWD NG NG URBAN WINTER W.TANK YES MID 2 days NO
102
10 
mon
M AWD LF pos neg GNB MOTILE POS A/A NEG NEG E.coli R R R S R R S R POLY.1 RURAL WINTER
PU.H.PUM
P
YES NO MID 3 days MILD
103 5yr M AWD NG NG RURAL WINTER W.TANK YES MID 4 days MILD
104
11 
mon
F AWD NG NG RURAL WINTER
PU.H.PUM
P
YES YES LOW 2 days NO
105
10 
mon
F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R R R S R R S S POLY.1 URBAN WINTER
PU.H.PUM
P
NO MID 3 days NO
106 4 mon F AWD NG NG RURAL WINTER
PU.H.PUM
P
YES YES MID 2 days NO
107 3 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S S S S POLY.1 URBAN WINTER W.TANK YES NO MID 4 days MILD
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
108 2 mon M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S S S R URBAN WINTER W.TANK YES NO LOW 3 days MILD
109 5yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R R S R S S POLY.1 URBAN WINTER W.TANK NO MID 2 days MILD
110 4 mon F AWD NG NG URBAN WINTER
PU.H.PUM
P
YES LOW 4 days NO
111 2 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S S R S R S S POLY.1 URBAN SUMMER W.TANK YES NO MID 3  days MILD
112 9 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R R R R S R URBAN SUMMER W.TANK YES NO MID 2 days MILD
113 8 mon M AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES YES LOW 3 days NO
114 4 yr F DYS LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R S S R R S R POLY.2 URBAN SUMMER W.TANK NO MID yes yes 4 days MILD
115
10 
mon
F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R R R S S POLY.2 RURAL SUMMER W.TANK YES NO MID 2 days NO
116 6 mon M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R S R S R S S URBAN SUMMER
PU.H.PUM
P
YES NO LOW 2 days NO
117 4 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R S R S R S S POLY.2 URBAN SUMMER W.TANK NO MID YES 2 days MILD
118 9 mon F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R S R S R URBAN SUMMER
PU.H.PUM
P
YES NO LOW 3 days MILD
119 2 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S R R S R POLY.2 URBAN SUMMER W.TANK YES NO MID 4 days MILD
120 6 mon M AWD NG NG URBAN SUMMER
PU.H.PUM
P
YES LOW 2 days NO
121 2 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R R R R R S R S S POLY.1 RURAL SUMMER
PU.H.PUM
P
NO LOW YES 3 days MILD
122 1 yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S S S S R S S URBAN SUMMER
PU.H.PUM
P
YES NO LOW YES 2 days NO
123 9 mon M DYS LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S R R S R bfpa URBAN SUMMER
PU.H.PUM
P
YES NO LOW YES yes YES 3 days MILD
124 3 yr F AWD NG NG URBAN SUMMER W.TANK YES MID 2 days NO
125 7 mon F DYS LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R R S S S POLY.1 RURAL SUMMER
PU.H.PUM
P
YES NO LOW YES YES YES 3 days NO
126 4 yr M AWD NG NG URBAN SUMMER W.TANK YES MID 2 days NO
127 3 yr F AWD NG NG URBAN SUMMER W.TANK YES MID 1 day NO
128 2 yr M AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli R S S R R S S S POLY.1 URBAN SUMMER
PU.H.PUM
P
YES NO LOW YES YES 2 days MILD
129 1 yr M AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES NO LOW 3 days NO
130 6 mon M AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES NO LOW 3 days NO
131 9 mon F AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES NO LOW 2 days NO
132 1.6 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R S R S S URBAN SUMMER
PU.H.PUM
P
YES NO LOW YES 3 days MILD
133 4 yr M AWD NG NG URBAN SUMMER W.TANK YES MID 3 days NO
134 1 yr M AWD NG NG URBAN SUMMER W.TANK YES YES MID 2 days NO
S. NO AGE SEX DIAG MAC CAT OXI G.STAIN MOT IND TSI CIT URE ORG AMP AK GM COT CIP TET CTX
CTX+ 
CL
CK SERO GEN EPI SEASON
W. 
SOURCE
B.FED, 
EX
B.FED, 
WEA
ANT. 
PRIOR
S.STA FEVER VOMIT BLOOD MUCUS D.DIA DEHY
135 1.2 yr M AWD NG NG URBAN SUMMER W.TANK YES YES MID 2 days NO
136 3 yr M AWD NG NG URBAN SUMMER W.TANK YES MID 3 days NO
137 1.2 yr F AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli R S R R S S S S POLY.1 URBAN SUMMER
PU.H.PUM
P
NO LOW YES 4 days MILD
138 2.3 yr M AWD NG NG RURAL SUMMER W.TANK YES MID 2 days NO
139 3 yr F AWD NG NG RURAL SUMMER W.TANK YES MID 1 day NO
140 1.9 yr F AWD NG NG RURAL SUMMER W.TANK YES MID 3 days NO
141 3.3 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S S R R R R S S POLY.1 URBAN SUMMER
PU.H.PUM
P
NO LOW YES 3 days MILD
142 1.9 yr M AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES LOW 2 days NO
143 3.2 yr M AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES LOW 2 days NO
144 1.3 yr F AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES LOW 3 days NO
145 1.8 yr M AWD LF POS NEG GNB MOTILE POS A/A NEG NEG E.coli S R R R S S S S POLY.1 URBAN SUMMER
PU.H.PUM
P
YES NO LOW YES 2 days MILD
146 2.3 yr F AWD NG NG URBAN SUMMER W.TANK YES LOW 4 days NO
147 1.9 yr F AWD NG NG RURAL SUMMER
PU.H.PUM
P
YES MID 3 days NO
148 2.5 yr M AWD NG NG RURAL SUMMER W.TANK YES LOW 3 days NO
149 4.3 yr F AWD LF pos NEG GNB MOTILE POS A/A NEG NEG E.coli S S R S S S S R URBAN SUMMER
PU.H.PUM
P
NO LOW 3days MILD
150  4.6 yr M AWD NG NG RURAL SUMMER W.TANK YES MID 5 days NO
LEGENDS FOR MASTER CHART 
 
DIAG     - Diagnosis 
MAC      - Mac Conkey Agar 
CAT        - Catalase 
OXI         - Oxidase 
G.STAIN    - Gram stain 
MOT       - Motility 
IND         - Indole 
TSI          - Triple Sugar Iron Agar 
CIT          - Citrate 
URE        - Urease 
ORG        - Organism 
AK          - Amikacin 
GM          - Gentamicin 
COT         - Cotrimoxazole 
CIP           - Ciprofloxacin 
TET         - Tetracycline 
CTX         - Cefotaxime 
CTX+CL     - Cefotaxime+Clavunicacid acid 
CK            - Chloramphenicol 
SER         - Serotype 
GEN        - Genotype 
EPI            - Epidemiology 
W.SOURCE - Water Source 
B.FED, EX - Breastfed Exclusively 
B.FED,WEA - Breast fed along with weaning food 
S.STA  - Social Status 
D.DIA - Duration of Diarrhoea 
DEHY       - Dehydration Degree 
 
